The genus Winogradskyella (family Flavobacteriaceae, phylum 'Bacteroidetes') was proposed by Nedashkovskaya et al. (2005) by the description of three novel species: Winogradskyella thalassocola (the type species), Winogradskyella epiphytica and Winogradskyella eximia. Subsequently, seven further species have been described: Winogradskyella poriferorum (Lau et al., 2005) , Winogradskyella arenosi (Romanenko et al., 2009 ), Winogradskyella echinorum ), Winogradskyella rapida (Pinhassi et al., 2009) , Winogradskyella exilis (Ivanova et al., 2010) , Winogradskyella pacifica (Kim & Nedashkovskaya, 2010) and Winogradskyella lutea (Yoon et al., 2011) . All members of the genus Winogradskyella have been isolated from marine environments and marine organisms (Nedashkovskaya et al., 2005 Lau et al., 2005; Pinhassi et al., 2009; Romanenko et al., 2009; Ivanova et al., 2010; Kim & Nedashkovskaya, 2010) . In this study, we describe a Winogradskyella-like bacterial strain, designated DPG-24 T , which was isolated from seawater of Geoje Island in the South Sea of Korea.
Strain T was isolated by the dilution-plating technique on marine agar 2216 (MA; BD) at 25 u C and cultivated routinely on MA at 30 u C. W. exilis CIP 109976 T and W. poriferorum JCM 12885
T were used as reference strains for DNA-DNA hybridization, fatty acid and polar lipid analysis, and phenotypic tests. W. thalassocola KCTC 12221
T was used as a reference strain for the analysis of fatty acids and polar lipids. Cell morphology was examined by light microscopy (DP70; Olympus) and transmission electron microscopy (CM-20; Philips). The latter technique was also used to assess the presence of flagellation on cells from an exponentially growing culture. For this purpose, cells were negatively stained with 1 % (w/v) phosphotungstic acid and the grids were examined after being air dried. Gliding motility was investigated as described by Bowman (2000) . The Gram reaction was determined using the bioMérieux Gram-stain kit, according to the manufacturer's instructions. Growth under anaerobic conditions was determined by incubation in an anaerobic chamber (1029; Forma; N 2 /CO 2 /H 2 , 86 : 7 : 7) on MA, which had been anaerobically prepared under a nitrogen atmosphere. Growth at 4, 10, 20, 25, 28, 30, 37 and 40 u C was tested on MA. Growth with 0, 0.5, 1.0, 2.0 and 3.0 % (w/v) NaCl was investigated in trypticase soy broth prepared according to the formula of the Difco medium except that NaCl was excluded and that 0.45 % (w/v) MgCl 2 . 6H 2 O was added. Growth with 2.0-9.0 % (w/v) NaCl (in increments of 1.0 %) was investigated in marine broth 2216 (MB; BD). Growth at pH 4.5-10.5 (in increments of 0.5 pH units) was determined in MB with the pH adjusted with the following buffers (final concentration, 50 mM): sodium acetate, potassium phosphate and Na 2 CO 3 /NaHCO 3 . The pH of the medium was verified after autoclaving. Oxidase activity was determined by oxidation of 1 % tetramethyl-p-phenylenediamine. Catalase activity was determined as described by Cowan & Steel (1965) . Hydrolysis of casein, hypoxanthine, starch, tyrosine and xanthine was tested on MA using the substrate concentrations described by Cowan & Steel (1965) . Hydrolysis of aesculin, gelatin, Tweens 20, 40, 60 and 80, and urea and reduction of nitrate were investigated as described by Lányí (1987) Bruns et al., 2001 ) was used for preparation of the medium. DNase was examined using DNase test agar with methyl green (Difco). The presence of flexirubin-type pigments was investigated as described by Reichenbach (1992) . Acid production from carbohydrates was tested as described by Leifson (1963) . Utilization of substrates as sole carbon and energy sources was investigated as described by Baumann & Baumann (1981) , using supplementation with 2 % (v/v) Hutner's mineral base (Cohen-Bazire et al., 1957) and 1 % (v/v) vitamin solution (Staley, 1968) . Susceptibility to antibiotics was tested on MA plates using antibiotic discs (Advantec) containing the following (mg per disc unless otherwise stated): ampicillin (10), carbenicillin (100), cephalothin (30), chloramphenicol (100), gentamicin (30), kanamycin (30), lincomycin (15), neomycin (30), novobiocin (5), oleandomycin (15), penicillin G (20 U), polymyxin B (100 U), streptomycin (50) and tetracycline (30). Enzyme activities and additional biochemical tests were performed using the API ZYM and API 20 E systems (bioMérieux) at 30 u C for 8 h and 3 days, respectively; strips were inoculated with cells suspended in artificial seawater. The morphological, cultural, physiological and biochemical characteristics of strain T are given in the species description and T for polar lipid analysis was obtained from cultures grown at 25 u C on MA for 3 days. Chromosomal DNA was extracted and purified as described previously (Yoon et al., 1996) , with the exception that RNase T1 was used in combination with RNase A to minimize contamination by RNA. The 16S rRNA gene was amplified using two universal primers according to the method described by Yoon et al. (1998) . Sequencing and phylogenetic analysis were performed as described previously (Yoon et al., 2003) . Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and analysed by reversed-phase HPLC and a YMC ODS-A (25064.6 mm) T and W. thalassocola KCTC 12221 T was harvested from MA after cultivation for 3 days at 25 u C. Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI (Sherlock Microbial Identification System, version 4.0). The fatty acids were analysed by GC (Hewlett Packard 6890) and identified using the TSBA40 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and identified by two-dimensional TLC followed by spraying with molybdophosphoric acid, molybdenum blue, ninhydrin and a-naphthol reagents (Minnikin et al., 1984; Komagata & Suzuki, 1987 ) and Dragendorff's reagent (Sigma). The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC equipped with a YMC ODS-A (25064.6 mm) column. Nucleotides were eluted with a mixture of 0.55 M NH 4 H 2 PO 4 (pH 4.0) and acetonitrile (40 : 1, v/v) using a flow rate of 1 ml min 21 at room temperature and were detected by UV absorbance at 270 nm. DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the means of the remaining three values are quoted as DNA-DNA relatedness values.
The almost-complete 16S rRNA gene sequence of strain T determined in this study comprised 1449 nt, which represented approximately 96 % of the Escherichia coli 16S rRNA gene sequence. In the neighbour-joining phylogenetic tree (Fig. 1) T and W. exilis 022-2-26 T were also maintained in trees reconstructed using the maximum-likelihood and maximum-parsimony algorithms (Fig. 1) . T exhibited 97.6 and 95.8 % 16S rRNA gene sequence similarities with W. poriferorum UST030701-295 T and W. exilis 022-2-26 T , respectively, 92.4-95.7 % sequence similarities with the other members of the genus Winogradskyella and ,93.4 % sequence similarity with the other taxa used in the phylogenetic analysis.
The predominant isoprenoid quinone detected in strain DPG-24
T was menaquinone-6 (MK-6), which is in line with the genus Winogradskyella (Nedashkovskaya et al., 2005; Ivanova et al., 2010) and the family Flavobacteriaceae (Bernardet, 2011) . The cellular fatty acid compositions of strain T and the reference strains grown and analysed under identical conditions in this study are compared in Table 2 . The major fatty acids (.10 % of the total) in strain DPG-24 T were iso-C 15 : 1 G (29.2 %), iso-C 15 : 0 (22.3 %) and iso-C 17 : 0 3-OH (12.3 %). The fatty acid compositions of the isolate and the reference strains were similar, although there were differences in the proportions and the presence/absence of some fatty acids ( Table 2 ). The major polar lipids detected in strain DPG-24 T were phosphatidylethanolamine, one unidentified lipid, one unidentified aminolipid and one unidentified phospholipid (Fig. S1 , available in IJSEM Online). The polar lipid profile of strain DPG-24
T was similar to those of W. exilis CIP 109976 T and W. poriferorum T was similar to that of W. thalassocola KCTC 12221 T in that the only identified phospholipid was phosphatidylethanolamine but was distinguishable from that of W. thalassocola KCTC 12221
T by the presence or the absence of several unidentified lipids, particularly by the absence of one unidentified lipid (L9) which is a major polar lipid in W. thalassocola KCTC 12221 T (Fig. S1 ). Differences in polar lipid profiles among members belonging to the same genus have often been reported. The DNA G+C content of strain DPG-24 T was 36.7 mol%, a value higher than those reported for its closest phylogenetic neighbours (Table 1) . From the phylogenetic data and the absence of differentiating chemotaxonomic characteristics, it is reasonable to classify strain DPG-24
T as a member of the genus Winogradskyella.
Mean DNA-DNA relatedness between strain DPG-24 T and W. poriferorum JCM 12885
T was 10.8 % (reciprocal hybridization). Strain DPG-24 T could be differentiated from W. poriferorum JCM 12885 T and W. exilis CIP 109976 T by differences in several phenotypic characteristics, most of which were obtained using the same methods and conditions in this study (Table 1 ). These differences, in combination with the phylogenetic and genetic distinctiveness of strain DPG-24 T , suggest that the isolate represents a novel species of the genus Winogradskyella (Wayne et al., 1987; Stackebrandt & Goebel, 1994) , for which the name Winogradskyella aquimaris sp. nov. is proposed.
Description of Winogradskyella aquimaris sp. nov.
Winogradskyella aquimaris (a.qui.ma9ris. L. n. aqua water; L. gen. n. maris of the sea; N.L. gen. n. aquimaris of seawater).
Cells are Gram-negative, non-flagellated rods (0.5-1.0 mm in width and 1.0-3.0 mm in length) that are motile by gliding. After incubation for 3 days at 30 uC, colonies on MA are circular, convex, smooth, glistening and strong orange-yellow (0.7-1.5 mm in diameter). Grows at 10 and 37 u C (optimum 30-37 u C), but not at 4 or 40 u C, at pH 5.5 (optimum pH 7.0-7.5), but not at pH 5.0, and with 0.5-8.0 % (w/v) NaCl (optimum 2 % NaCl). Growth does not occur under anaerobic conditions on MA. Catalase-positive and oxidase-negative. Flexirubin-type pigments are not produced. Arginine dihydrolase, lysine decarboxylase and ornithine decarboxylase are absent. H 2 S and indole are not produced. L-Arabinose, cellobiose, D-fructose, D-galactose, D-glucose, maltose, D-mannose, sucrose, trehalose, D-xylose, acetate, benzoate, citrate, Lmalate, pyruvate, succinate, salicin, formate and L-glutamate are not utilized as sole carbon and energy sources. The predominant menaquinone is MK-6. The major fatty acids (.10 % of the total) are iso-C 15 : 1 G, iso-C 15 : 0 and iso-C 17 : 0 3-OH. The polar lipids are phosphatidylethanolamine, one unidentified lipid, one unidentified aminolipid and one unidentified phospholipid. Other phenotypic characteristics are given in Table 1 
